(5) Japanese Patent Application Laid-Open No. 11-87723 (1999): 
"METHOD OF MANUFACTURING SEMICONDUCTOR INTEGRATED 
CIRCUIT DEVICE" 

5 The following is an extract relevant to the present application. 

A method of manufacturing a MOSFET comprising steps of depositing 
a nitride silicon film 15 above gate electrodes 14A-14C using the CVD method 
on a SOI substrate which is completely isolated by oxide silicon films 6 and 7, 
10 and forming these films by patterning using a photoresist film as a mask. 
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[&ltllt$®filB] 

u> ¥m#m&<Dm-mm<Dmm 

«oJS-«*JcttlWBlBR%ffl»W«:«<ti%a*. flb 
( b ) MK^ttSti&JRfea-r 6 C & (c J; K> . mj§2¥ 10 

ftSfltiaift£iE©«£2>&. 

[ M$« 2 3 M#H 1 IS4S©¥^»^Ih1S8*IS©« 

jftfca-e* -3 r . bus EJg— * tcimsztixDmt&o t » 
& 

[ii#13] *#fl«K<0±ffi{c»«*^*>iT%ii 20 

V';3>Jl^fiS;TSCiCCJ:f). S O I tftii©¥jgEf* 
Sffi£S3i*-r SR. ( a ) ^^SStDm-'P.^CS® 

«ciKi?w«c»jis i/ tcmm* zttCL -cmsz^mwmm. 

KIW2M**lTfcj&t»I«. ( b ) fflBB¥Wtt8*%IKt 

S¥«tt^Sll8Silg©iiii^i£„ 30 

[ mass 4 ] t«5t<JB 3 §ffi<Dmm&mm m&mmvm 
m-ftm-c&^x. freem— mtk&M i sfet©?**. 

!MaKCT©«ftft£. 

[2£?3©f?*fflftt&BJ3 
[000 1] 

a©tJ!j£8ffi{CKIU. ^C. SOI (Silicon Onlnsul a 
tor) *«£/B^;M^f*»»l5]S83£g©S^Ccai/BL 

rwj»&StSBccRirs€>©-c*s. 40 

[0002] 

[fiE*©8fti] m*SS^Un> (Si) jfefcttSfflEK 

iStCM I S F ET (Metal Insulator Semiconductor F 
ield Effect Transistor) % ZOymfrm+Z&l&r Z 
SOISffiJi. ^«c*^-»Ht*Jnj|6-c**C4*>e». 
( 1 ) 4U6A2"J 3>*KK¥*tt*T*J|5JiM-*Jl£ 
cctt^-cSS^atfiWr*. L s I ©»ffaflE©iai± 

[0 00 3 ] ( 2 ) tEfflUM I SFET (CMOSFE 50 
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[0 004] (3) a«WCj:4*-*-iE?l»©»£AiW 

i,»tsi4a«:Rg6ns©-c. n5-ist4*sis<. ^ 

*>;LS I©fi«tt*Gl±-C*&. 

[000 5] 4t»r>AypJj&*il*.-C<,»*. 

[0006] SOI ffl6©«at#ffi{e«. M<bK£!fel 
■C2tt©£/U3>aiRftJIS«Hl{cj:r»r«6r4 r»ij 

«HHC«to-C*lBrtW(cSa{>ii*IWtJI*j^fiSr5 rs 
I MOX (separation bv implanted oxyqen)&j 

[0007] b#>L . SOI ±IE© <fc -5 fc*U* 

£<I3.TC>-55ffi. r§14SKM I S F ETZfcl&Ltct 
*(CfflR»»a*K:j:^-cy- HBEE- FU-f >*ifttif 
1±«C + >i'(kink)*^C> MI S F E T©0 £l<»4MF£ 
imMVtc <0 . V — X— K U -f >HI©iSII*s^tLfcO 

• -T — . r 5 >tf ^ a > X(IEEE Transactions on El 
ectron Devices Vol. 38, No. 6, Dune 1991. p.l384~p. 
1391 "Analysis and Control of Floatinq-Body Bipola 
r Effects in Fully Depleted Submi crane ter SOI M 
QSFET's")). 

[0008] 

[#6W#JI¥&LJ:5tT*SRH] *»IW#W. SO IS 
SKMISFE Tt:&l(S£t&»&tcmm±b*&mM 

[0009] soi mmcom&mmijm*. mi sfe 

T©^f *-M/#0J?XS*i*$l*S©Tg|S (^xjl/) 

( i ) i&tm<D&wmfye>M i s f e t©?- + *>v&m 
«*&■*-*. 

[00 10] ( 2 ) M I S F ET©V-XfSgi3c£i&'0 
FlSiTi. 

[ooii] o) v-a&Mo&Rtcv-xsmtm 

[0012] (4) rai^fe-tfSj KJ:-?TSO i s 

coo i 33 ens. ctib<DKtm 

(O'yls. ( 1 ) ~ ( 3 ) £ffiicmisb&frWUtm&B 
BKUfcS O I Sfi&fflt>&W£©*ttfi-C* •) . ( 4 ) 
tt. SO lSe«:f^lS-3-«jlHi-CX1S0i»jam'll2S«; 

^}D5fc©-C4>^. 

[00 1 4] L*»U JJBt/«:»*©9%. 01 ) B. 
rSttewW^t-^y- HIS©ffi/Nc«fc.SStnl©^3> 



(3) 

3 

mmitbxzm&ki i&w&ic & & 1 1, >5 rasa* & s . 
(2) «. mfo<Dv~xmm>?>*s \ ts%5 

«M mUtS i - Ge) 'C»»S0*EC:M'iS«c6?\ 

(3) «. wtt^f'OtaMBafinwcjBiai/ttwtitfa 

©ESlh{c:H»a s fl£5PJIHtfa.&. 3 (4) it. 2 

fe©gt££&9-£fc>-t*£|5g{C. SSIffl&gHtJg^*-:^ 

cooi5] *?wi©sfta. l s i ©«ma{t*«a 

KIT S C <t < . SOI S«©SS^»U*^«I$IJT & 

[0016] ^^WOfTIBft 6VCC-e©f6©gW<»:»fJS 
Kftm*. WWm<DlZ&to J: CfSSffH E*> 6 W 6 free * 

[0017] 

JWT©<t*sOT-*-5» 0 20 
[0018] ( 1 ) ^Hj©¥^»«miiI3S^S©^^ 

>H*»«r * Ci JC J: 0 . SOI tSj£©¥*#S«£ 

maw**. < a ) mmtWRvm-wtoz&tttcmsi 

(QIC B&L L fcffR* X «IIB^VflM(cBMR 

K«twie§Wi*«»WK:* < n*, i&tijM* ( b ) Bute 

U flfe©««IKt*ffi»W«:flSC»fa««:Mft5/ 'J 3 >■* 

[0019] ( 2 ) *BHJ©¥^**«dSS^g©$3ia 

B?ta^— ^^tS^«B?iaffe©?iti(©^-rn*>— 

**SM I S F E T(D* + *)l>®.®$:Bl&-?Zm®V$> 

[0020] ( 3 > *wn<D¥mmmm&%iE.<Dm.m. 
B5ia^ftS«?r^aLr-€-©rta5(cBE{fc>>y a 40 

>»*»flET 4 C ttcj:*) . SOI flj£©^jg<*gffi£ 

surrsH. ( a ) *m&m&<Dm-mw(Dmwt l cmiR 
mc #iss o v * * k t, r ma^mwmm ccbhr 

[0 02 1] ( 4 ) *?HB©^*tt«fM3R&S©*lji 

BJiaSII— ISFETCft 50 
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[0022] 

[9MB©9ttt©J£S] «T. #*9!©3ai©»»f:ISiB 

{cg5-3(,»-cBiiiic»M-r4. &*>-. *»©JBSs*iWi-r 

€>fcJft©^HCC*st>-C. R— ©SMifcSrW-f £*>©«: tela] 

[002 3] {SUfiO^jS 1 ) xmjmtDBmiz* s O I 
S&£(sfiofc DRAM (Dynamic Random Access Memory) 
-U^y *i!«LS I ©»®{cafflLfcfe<DTS>£. D 
RAMC^t'J^HJ, n ^t^^tM^^li^t 
•J •fertdatRffiM I SFETiC ncciS^JtcS^? *ite«f 

wwswiSMi^ritfiRsn. «©naa»tt. tins 

SMISFET (n^+^Jl/MMI SFETWi^pf 
t^;HMlSFET)TiSS3ntl,>5 8 

•^lsib. mmmu isfe T-eHwtati-cfc**. 

[0024] 3C(C. H 1 H8 1 1 «rJBl»T*38S©JBaB 
©DRAM-05P»*B»LSI ©»jS»tt*ttWr 

[0 02 5] if. HI 9iC. pffl-CtfcJSlS** 

1 0 Qaffi&oymWWR 1 *f « » r»{fcCT*©* 

bkisjs i o nmmK©m>K'fk-> y a >m 2 zBf&utc 

f£. C©BWbS";3>IS2©±8BCCCVD (Chemical V 
apor Deposition ) ffiT-J^J? 1 0 0 nmfSg©gfb-> 'J 3 
>R3€rii8|-r&. ft*. |5II3©DR AM^fiXffl^tc 
(J. y^y-feJl/ijgffllilgg©— 35 (n^ + ^JUMl S 
FET) i^rifcU -€-©Jlia[H)8S©ffi©— SP (p*** 

;ummi sfet) ©la^tt^isor*^. oy 

>?LS I JfclSSBJgcKtt. -£©— SB ( p ^ t*;HM I 
SFET) ffe©— SP (nft^UMI SFE 

T) ©a^«=s-Bgor*4„ 

[ 0 0 2 6 J iJWC. ^<*SS 1 ©Hii*l/fcl»««©ft 

ft-> 'J 3 >H 3 te J: c/Kfb-> U 3 >1H 2 £ x ^ > y b 
r^j»»s« l ©^ecc ^^-t)-»*ffl©T 7 ^ > h 

■v- ^4»R£l//ca. @2CC7n-r«fc-5{c. f^fCM I SF 

7vc<Dm.m<Dmitzs y 3 >jg 3 t^i b> y 3 »g2 % 

09x«Sg= 5 5 0*C. fT^jA^x^.;U+-- = 

2 0 0keV. F-XS= 4 x 1 0 1 7 /cm' ©^.frftT 
^. C*T.fCd;»3. »(CMI S F ET<D ? + 

*i. flk©««Jctt»<fT*ii*«xS. 
[ 0 0 2 7 ] ftffcS/ >J 3 >M3 fcJ: eFttftS-' U 3 

ft»H»«*»-C*«»aiR ltl 3 50"C. 1 ^IllSSi 

aaiL/rstRrtSPccKfb^ 3 >H6 &nm?z> cite 
± «j . soi m&<D*m<mm 1 «ff^. c©^i*s 

glCDHty;3>16«. mcM I SFETOft* 



(4) 

5 

ft, ffiO««Tt«3lt»fllW«:»jEK3ti«©-r. ¥«»S 
its. ai»BBTK:JKja3tifc»t^y 

[0 02 8] ^«C. H4Ct^T<£5CC, 10 
ffittJtCD-SP (*^»«««) CC*^WK*5 4««L 
nft^WI SFET«gfiW*««tCpffl 
•)xjHl**lSt/, P^t*;l/SM I SF ET£Jf$J& 10 

it. WBIiftifi 1 O*^ »HSWSi 

12lt WA«*«ftllR 1 ©n ? t *JHM I S F E 
T*»«-r£««K:. rr^ii*x*;l/**-= 1 8 Oke 
V, F-X« = 3 x l O^/atf-C^Om (B) ^>T^> 

= 3xl 0 12 /cnt 2 'CU> (P) t-f*>rr*ii*l/fc 20 

is, 9 5 o °a io ffflmeMiem&rr s c t & £ o » 

*©t8, pa>5x;H 1 teJctfnS^xJH 2 
©S»B©Wt^i;3>BI2*HF <7*B» so*** 

tpI-5iJH 1 fe<kCJfni«>iJH 2®MIK:«i* 
ft**- FBMUR 1 3 ftJ&SET*. 
[0 02 9 13IK:, H5tc>S-rJ:^cc, y-F»MfcBtl 
3©±SHJK:y- 4A. 14B, 14C?:Mt 

MISFETO-SftfllSSU ffitt««K^O««r» 30 

Btt. DRAM©jaia|51B©nf-^*Jl/SSM I SFET 
CO— gP^rtSfiSU. y-hSfil4Ctt. ny-^LSI 
0pft*JHMI SFETO— SP*fllJ3cT4. 
[0 03 0] y-htftl 4 A C7-K8WL) fccfctf 
y-hlI14B, 1 4Ctt, 0fl;L«P ( U » fti'O 

l±CCCVDffiri£«U ?Xl>r*<Z>±SCCWN (*> 
#*rzs1r4 F) «iW*i*X^-y ^«J>^a 

DffiriSSL/cfS s ? * h i^x secure 

[0 03 1 ]fm nl^x^l 2CCp^*«^ m 
x.tfB ^VfT^i&^Or^- 4 

C©R«Ona»)iJH 2CCp- 39¥«K*«tt l 7 «r» 

<y» *^*>fT^i£^L-cy-F«ffii 4Bomi 

hlil 4 A©SSffltJ©pS->x;H 1 {CnS*W(*«« 
19 <y-*. FU-f» *JB0tTS. C*iCC<£9. D 50 
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RAMCD^U ^;togy?fflM I SFETQs«^h 
[003 2] yac. H6CC5Vrj:9K:. *«i*»Ri± 

«ccvDffira^y=i>«i2 o*i8»i/fc». dra 

jb>yr3>j^2 o*v* h uitx bm (HtS-b-t) -ch 
t\ DRAMojaiaiaKjeBt^jafci^p^^^Ls i 

JgKS««©S{t^ y 3 >■ 2 0 *IW?14x v ^ > y-j- 5 
CttCctO, y-Hfil4B, 1 4 CCDffJIICCIf -f F 
•>t-^^- y-2 0 a*BJ&-?& 0 

* £?LS iMJSiOni^xjH 2 $t p ga^WW, W 
it«B (*03ft) *^*>JT%j&#LTp***jI/SM 

1 sfetop* ia¥»»««2 2 (v-x, Fu-r 

>) «BisSU DRAMOHaHHH&iSEaWOpfi^x 

ii#t,Tn* + *Jl/SMI SFETOiT 
23 (y-*. FU-f» *%m?Z> 0 CtiCCiO. n 
i?v?LS I fcmMmcL D D (Liqhtly Doped Drain) 
«i*^(fx./cp *-**Jl/§SM I SFETQp^MJ 
ft, DRAMO«aHIITOa««CCLDD«J6«:fllitte 
nft*^SM I SFETQn?!)W3n^ 
[0034] ^tc, S7tC^T<fc0tC, *Wft»«l± 
CCSOG (^t*>^>^^^) i24^b*>ifl, 

*ci-c*o±»«cc v Dtt-cufb^y 3>«2 5 zmm 

Lfcfft. C©Kfb>ya>*2 5*CMP UfeiWM* 
v *; □ >i 2 5 £D±St(:C V D SrSitv' 'J 3 >i 2 6 

zmmutcm, Fu^FR^v^cci^cF^-f 

Xy^>y-cy*y-fe;I/iBJRfflM I SFETQs <DnM 

33*»3mig (y-x, Fu-r » ©±«<z»{i-> y 

3>i2 6, 2 5WO'SOGi24^l, nS* 

»tWH«i 9 (y-^, Fu-f >) o— *©±»K3> 

^^h^-^2 8^Ml, ffi^"(D±S|JtC3>^^ F* 
-Jl/2 9*JBJ3c-r4. =»>£*F*-JU28, 

2 9©rtS|5CC:/^3 0*tta&ii*J. 7^^3 0(X & 
ftvyn>B2 6©±SBCCna^(SB (WittfP <y 
>) ) £ F~7'0/c^*£JIr>y 3>*«rCVDffiriSBI 
Lfcf*, CO^ttfiS/ 'J 3 >J|*CM PatiSbt 3 
>£^F*-;U2 8, 2 9©rtB5(cgirci(£:<fcOJKJSJt 

[0 03 5 ] ^ctc, H8«:7nTJ:9tC. Mffc^y 3>B 
2 6<D±8BCCCVDffi-C^b^y=3>fl!3 1 ^«il/c 

rfulB^>^^ h*-;I/2 8<D±8ROKftS>yn>K3 
1 ^1X77^3 0O^®?:^ttl^1±^ o *CC, 7 
^- F U^* FM?rv^^iCL/c F7^X7^>yrDR 
AM©HiaaB«)5S««l*<t:CXP^y S I T&jffilMt 
O^kv'y a>JK3 K 2 6, 2 5. SOGJR2 4fc4: 
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MM ISFETQnCDn* S¥iM^2 3 <V-X, 

u p*+*;hmisfetqpop* m*m>&mm 

5, 3 6*»JS8r*. 

[0 03 6] ^SC. SMbi- U a >K3 1 <D±«Sic t* v b 
«BL*J:tfJltiae«3 7; 3 8, 3 9*J&itrS. 
tr y h flE B L is «fc 1 flIBK 3 7 - 3 9 * JBfiSr & CC 
fcfc. m«M^t^V3>H3 1(D±SPCCT i NI*^^' 

•^y>^t«ai, S6cc*©±e»cwa±afbv 10 
y=i>K4 o<t*cvDffi-rJi«L/cf«. 

Oft. tf^ h«BLO«Bi»ri»E»3 7-3 9©« 

StfClf-f F^*-A>*^--1M 1 fcJKJSJET*. U""f F 
*4 IB, Witf^^SBLb^S 
1 HiB^ 3 7-39 <D±mtC V D&re*iH LfcSfbS' 

[0 037] ;XCC. H9CC>STJ:5Cc:, t'^hSBLfc 

<to*m i Jii3ff 3 7 - 3 9 <D±.mtcs oGm 4 2 t- 

>3fe*U yct»rSOG|R4 20±SP(CC VDStHh 20 
^U3>«4 3*ltSlLfc». COBlt2/'J3>i43 

»^ h*-Jl/2 9(D±3W>»<t^';3>K4 3, SOG 
M4 2*$J:!yMjb>y3>M3 1 ^1X77^3 0 
©SffiiCilt"4^iU-*-JU4 4*}Bl5SL/ca. CCD^ 

;u-*-^4 4©F*gS|5w:^ , -7^4 5*a*iitf. 

4 5(i, M>"j3>l4 3©±BBCCnS^F«ft (Wit 

tfP («;>) ) ?:F-^/c^>'j3>MCVD 

[0 03 8] ;xcc. a i occ^-r^cc, »>ft^ , j=i> 

J^4 3<D±gp(CTSPm®4 6, S«ft*JBt4 7te«fc^± 

C<bCCJ:«9, y*y-fe;l/iBtRfflM I SFETQs tCti 

SDRAMO^-ty-fe^Bg^JSE-rS. TSPm@4 6 

W*«P OJ» *F-^Lte^iies^';3>R* 
A^^>^ltMt^ 0 SS*feltJ®4 7*$J:CK±» 40 

JU4 4 F*-Jl>2 9"Srffii;ry : tyi2Jl' 
SJR1MI SFETQsQV-X, FU-YXD— #<n 

sa^»»««i 9) tmsmtcmutstiz. 

[0 03 9] *<D». 01 !CC?Rr<fc9CC, fiMBSSffl 
****C©±»CC» 1 BBMMH14 9WL/cg, 
*©±«CCDRAMipy^LS I <Df£ 2 JlEHiS 0 50 
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-5 3, »2Hn«KM5 4**J:UW3JBEtt5 5. 5 
6*rJBlEW4. 91IBntftlM4 9^<KCKaR[2limi6IK 
■ 5 4B. flABMfti-'ya^n, SOGI, «bt"J 
3>BG>3Ha"et!iflEU Sfl2JlEm5 0-5 3*5<fcO : 
!fi3Jli^Jf&5 5, 5 6 63:, T i NBL Al^i 

T i NB0 3«a-r«lfliiri. feLhO^n-feXJcJ: 
0. *36*6(D»jl8CDDRAM-D^y ^tiiSLS I jWg 

[ 0 0 4 0 ] H 1 2 tt, ^«»Sfi<D±ffiCCKK« -f * 

mi sFETe^i/c^ amm) <t. *shs©jk 

aco^ffiriBftLfcSO ISSCCMI SFETHML 
/ci^V-X, h*U>f>n I V <«Sfe«E) «M**J:b 

[004 1 ] lt««rtt, M I S F E T<D? * 

x.r % M I S F E TOV-^filSWO F«ffi<b U/c 
^<Dct 0 ttBJftra©»£ fettle 

[0043] 3 6cc, $m<D>( *>rj-tb&mc£-o-cs 
cc J: o r s o I WSSrfpajT 4»^cctfc^r r ^ 4* > 

[0044] ( ^Sfi<D0« 2 ) HiTffiSlftOOJB* 1 rtt, 

*Htt©JKSSrtt. M I S F E TC[>^ + *Jl/«a©TSB 

[0 04 5] C(DJ:93EcSO I ««*»JS-r4K:«, a 
l 3 cctS-T cfc 5 tc. ^9*f*X« 1 o^®tc^^b-> ^ > 
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S F E T©* -r * )\,mM&Bf&2 tiz>$m<D±&*-? X 

y^^-CBfc-SLfcfg. 0 1 4tC^T<fc^tC. Kft^B 
»4«"C*j»f«S« 141 350-C, 1 B#Rgg U 

xmm^tcmitu y => >ji 6 ^sm-ts c t tc «t o . 
s o i w&<D$.m#m& i c ©¥S{*sts i 

-e©f&. 0 i 5 tc^-r j; ^ k, mtzmfewm i £ io 

|5]«©*a-e*«<*St5 1 ±iCM I S F E T£JfcfiS-r 

-5. 

[0046] (H)56©B.@3 ) EI 1 6 ( a ) B**Sfe© 
O I *«©g§FPffi0. ( b ) « ( a ) ©B - 

b' ^cc?s-,fc»rffi0-c*^ o mtpvnni 4«mi s 

FET©y-hmS. 60&iV-X. KU-f>&t8£K-r 
[0047] 1iTieflffi©ff$!lg 1 . 2 rti. MISFET 

mmLtcAK mi 6ic^-?j:5ic> *+*ji>mm<DT%i 20 
«^©$i*i<-cv£ttB 1 t zmmmitmm l- r *> 
«fcu. c©*i^«. Btr5ems©^i> 2 ccit^rss^- 

B^J^©fflW*stfJjnT5S^f*5*5Ai. mtu >; n > 
[0048] «±. ^HJ^(c<tor^^tl/c^«:^ 

^^©^©^SltcS-^tSttWccSiWLfe^. 
iria^Sfe©^3»6(cKS3n^t©r«J5:< . *<owm* 
mi 0 % c mm vm * mz*jm-c%> s c t &b 5 g -c t> 

30 

[0049] mai$m<DBm 1 THi. M 1 S F E T©^ 
* *oU^©TSB©^{t^ 'J 3 >B^ftfe©^©^t-> 
';3>IJ;Hi<Ml^. C*i£«i£(C. MIS 
FET©?t^ ;u^©Tgp©^b~> y 3 >g*ftk©M 
^©&{fc^y3>B < J:Dfc&< Jfcl&L-rfeiU,, C©t§ 

suiaia 2 tcfcc »r^fb> U3^i3 twit^ y ^ 

>^2 t?:i7if5M^i Ctl6©)g^T^i:*jS5 
[0 0 50] mfia^*fe©Jf^-C«. iiUDRAM- 

m> v ?m*s.L s i icmm Ltcmsic^^-cmw Ltc 40 

*». #&BJ«MOSLS l^flS. »{Cg^glfi«. & 
dy-fMitfi* (ISmiL<T©f : -iiyf->>'3>^ 
tt(6j±) , 77 h J-^-{6ia&£\ SOIS«©!|$££ 
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